Th e Carpomyini Fruit Flies (Diptera, Tephritidae) of Europe, Caucasus, and Middle East: New Records of Pest Species, with Improved Keys. Korneyev, V. A., Mishustin, R. I., Korneyev, S. V. -Based on previously unpublished specimens from the collection of I. I. Schmalhausen Institute of Zoology (Kyiv), all the species of the tribe Carpomyini known to occur in Europe and Asia westwards of the Caspian Sea and Afghanistan, are listed. Th e melon fruit fl y, Carrpomya (Myiopardalis) pardalina (Bigot) is recorded for the fi rst time from Ukraine and Europe, and Carpomya (s. str.) vesuviana (A. Costa, 1854) for continental Ukraine, based on collection material. Carpomya (Goniglossum) liat (Freidberg, 2016) , comb. n., is established as Goniglossum has not been adopted at the genus rank. New records and illustrated keys to species are given.
Diagnosis. Middle-sized (3.5-5.0 mm) fruit fl ies with 3 frontal and 2 orbital setae, pale postocellar seta, variable shape of head, antenna and proboscis (short with fl at, slightly receding or vertical face, apically pointed fl agellomere 1 and short labellum, as on fi gs 2, 2-4, in Carpomya s. str. and Myiopardalis and long, with carinate, anteriorly produced face and long, geniculate proboscis as on fi g. 2, 1, in Goniglossum), usually brightly patterned, pale yellow to orange mesonotum with shiny black spots and grey microtrichose areas (if, in C. incompleta uniformly pale reddish yellow and microtrichose, then fl agellomere 1 pointed and ocellar setae short), long and strongly acute posterior lobe of surstylus of male, oviscape with T-shaped desclerotized posteromedial area ventrally, and aculeus either uniformly tapered apically (in Carpomya s. str. and Myiopardalis) or abruptly cut into a wide, serrate apex in Goniglossum (see Freidberg, 2016) . Th ird instar larva with a few (3-4) serrate oral ridges and stomal sensory organ with strong preoral teeth.
Remarks. Carpomya shows no signifi cant diff erences from the largest genus of Carpomyini, Rhagoletis, except for the mesonotal pattern as on fi gs 1, 1, 3, 1-3, 3 and 3, 5 (though C. incompleta has uniformly pale reddish yellow mesonotum, as in some Rhagoletis and can be distinguished from them only by having short ocellar seta, which is long in all Rhagoletis) species.
Neither Carpomya nor Rhagoletis have been defi nitively proven to be monophyletic (V. Korneyev, unpublished data; J. Jenkins, unpublished data; J. Smith et al., in prep.) : Carpomya is either the sister-group of Rhagoletis, or an in-group within the species assigned to Rhagoletis. Taxonomic consequences and concepts of both genera likely will be infl uenced by the results of forthcoming phylogenetic analyses based on the sequences of multiple genes (J. Smith et al., in prep.) , and we abstain from any taxonomic changes (including those by Freidberg, 2016) until their phylogenetic relationships are more clearly resolved. Fig. 1 . Carpomyini. 1-2 -Carpomya pardalina, Kherson (1 -freshly emerged male; 2 -infested melon with holes in skin (cyan arrows) prepared by larvae for emerging of adults); 3 -Rhagoletis meigenii on Berberis fruit, Berlin; 4 -R. cerasi on Lonicera fruit, Kyiv, Grishko Botanical Gardens. Photos by R. I. Mishustin (1-2) and V. A. . Distribution. Austria, Belgium, Britain, European Russia (south); France (mainland and Corsica), Germany, Hungary, Italy (mainland and Sicily), Spain (mainland), Switzerland, the Netherlands, Ukraine; Armenia (fi rst record).
Host plants. Bryonia dioica (Cucurbitaceae) ; Bryonia cretica L., B. syriaca Boiss. (Smith & Bush, 1999) .
Remarks. Th is species w as recorded from Ukraine based on specimens collected by Jaroszewsky in Myrhorod in the 19th century; the specimen from Crimea was collected almost 70 years ago. Th is species has not been collected in Ukraine recently, to our knowledge. Bigot, 1891 (fi gs 1, 1-2; 2, 2; 3, 3; 4, 2) Carpomyia pardalina Bigot, 1891: 51; Myiopardalis pardalina: Bezzi 1910: 4, 8; Hendel, 1927: 90; Freidberg & Kugler, 1989: 194; White & Elson-Harris, 1992: 349 ; Carpomyia (Myiopardalis) pardalina: Zaitzev, 1919: 66; 1947: 6; Rohdendorf, 1936: 22, 35; Kandybina, 1965: 668; 1977: 51; Carpomya pardalina: Norrbom, 1997: 340; Norrbom et al., 1999 : 115. -Carpomyia caucasica Zaitzev, 1919 ; Carpomyia (Myiopardalis) caucasica: Rekatch, 1930 : 5. -Kryshtal, 1949 : 203 (misidentifi cation). Distribution. Ukraine (fi rst record in Europe); Asian Russia (North Caucasus); Cyprus, Iran, Iraq, Israel, Lebanon, Syria, Turkey, Armenia, Georgia, Azerbaijan, Turkmenistan, Afghanistan; India.
Carpomya (Myopardalis) pardalina
Host plants. Cucurbitaceae: Cucumis melo, C. melo var. fl exuosus (Freidberg & Kugler, 1989) .
Remarks. It is believed that the melon fruit fl y is now widespread in all the areas of melon plantings within Ukraine, as it was entirely neglected at the beginning of its spread. Furthermore, it has been found to be imported into many other regions of Ukraine with melonstransported for commercial purposes; for instance, in the Transcarpatian Region (http://izan.kiev.ua/ukrbin/show_image.php?imageid = 41666). Its establishment, however, has been restricted to the southern Ukraine, which is the only appropriate area for cultivation of its hosts. Diagnosis. Medium-sized (3.0-8.0 mm) fruit fl ies with 3 frontal and 2 orbital setae, pale or dark postocellar seta, short head, pointed apex of fl agellomere 1 (except in R. kurentsovi from Far East Russia and some Neotropical species); either pale yellow to orange, or mostly black with creamy white or yellow scutellum except base and postpronotal lobes, long and variously acute posterior lobe of surstylus of male, oviscape with T-shaped desclerotized posteromedial area ventrally, and aculeus uniformly tapered apically. Th ird instar larva with variable number (from 3 to 20) of oral ridges and stomal sensory organ with or without preoral teeth.
Rhagoletis Loew, 1862
Remarks. Rhagoletis is a heterogeneous genus with fi ve to seven groups of species associated with diff erent host plant families (Rhamnaceae, Berberidacea, Solanaceae, etc.) in the Palaearctic, Nearctic, and Neotropical Regions (and a few species in montane areas in the northern Oriental Region), with the relationships among them and the other genera of the tribe Carpomyini (e. g., Carpomya and Zonosemata) still poorly resolved and understood.
In the case Carpomya is found to be an in-group within Rhagoletis, the latter either would incorporate its species and become a junior synonym of the latter, or should be split into several monophyletic genera (V. Korneyev, unpublished data; J. Jenkins, Myhiia; Mt. Hermon. unpublished data; J. Smith et al., in prep.) . Here, we abstain from any taxonomic changes until phylogenetic relationships in Rhagoletis are better understood. Rhagoletis alternata (Fallén, 1814) (fi gs 6, 2) Tephritis alternata Fallén, 1814 Fallén, : 162, 1820 Trypeta alternata Loew, 1844: 315; Zonosema alternata: Loew, 1862b: 43; Zonosema alternatum: Rohdendorf, 1961: 192; Rhagoletis alternata: Hendel, 1927: 74; Rohdendorf, 1936: 23; Bush, 1966: 512; Korneyev, 1983: 12; Kameneva & Korneyev, 1985: 68; White & Elson-Harris, 1992: 386; Merz, : 108, 2001 Korneyev, 1997: 95; Norrbom et al., 1999: 200; : 129. Material. Ukraine: Kyiv: "Kyiv", 27.06.1920 , 1 { [S. Paramonov], Irpin, 50.5279 N, 30.2643 E, ex Rosa sp., 7.09.1993 -07.1994 Chernihiv: Yaduty, 51.41 N, 32.39 E, ex Rosa sp., 08.2000 -1.06.2001 Cherkasy: Kaniv Nature Reserve, 49.70 N, 31.53 E, ex Rosa sp., 2.10.1980 -1.06.1981 , 1 { (V. Korneyev); Russia: Northern Caucasus: Karachaevo-Cherkessia: Teberda, 43.44 N, 41.74 E, 18.07.2013 , 1 {, 19.07.2013 , 1 } 21.07.2013 
Distribution. Andorra, Austria, Belgium, Britain, Bulgaria, Czech Republic, Denmark (mainland), Finland, Freance (mainland), Germany, Hungary, Lithuania, Norway (mainland), Poland, Romania, Russia (European: North-Eastern, Central, Eastern), Slovakia, Sweden, Ukraine; Asian Russia: Northern Caucasus, Altai, Tyva, south of Far East; Kazakhstan, Kyrgyzstan, Japan.
Host plants. Rosa acicularis Lindl., R. alberti Rgl., R. canina L., R. rugosa Th unb., R. spinosissima L., R. villosa Smith & Bush, 1999) . Richter & Kandybina, 1997 (fi gs 5,2, 7,7) Rhagoletis bagheera Richter & Kandybina, 1997: 915. Material. Paratypes 1 {, 1 }: Armenia: Asni, Vedi Distr., 5.08.1965, (V. Richter) (SIZK).
Rhagoletis bagheera
Distribution. Armenia, E Georgia. Host plant. Rhamnus pallasii (Rhamnaceae) (Richter & Kandybina, 1997) . Remarks. Th is species can be recognized among the related Western Palaearctic species (R. batava, R. fl avigenualis, R. sp. near fl avigenualis) by the combination of black femora, smaller size, and diff erent host plant. [5] [6] Rhagoletis batava Hering, 1958 (fi gs 7, 8) Rhagoletis batava Hering, 1958: 2; Rohdendorf, 1961: 183; Kandybina, 1977: 145; White & Elson-Harris, 1992: 388; Merz, 2001: 92; Norrbom et al., 1999: 200; 129. Host plant. Hippophae rhamnoides (Elaeagnaceae) . Remarks. Th is species can be recognized among the related western Palaearctic species (R. bagheera, R. fl avigenualis, R. sp. near fl avigenualis) by the combination of black femora, slightly larger size (WL = 3.5-4), and diff erent host plant (Hippophae rhamnoides rather than Rhamnus or Juniperus). We have seen no material from Switzerland or Spain, and records from these countries need verifi cation by reexamination of specimens. only population of a Rhagoletis species known from Israel do not vary in their wing patterns (unlike the European R. cerasi / R. obsoleta), but it has not been ever recorded in the literature due to its dubious species identity. It is quite possible that this geographically isolated population represents a new species.
Further molecular analysis and comparison with European species is necessary. Hendel, 1927 (fi g. 7 , 5) Hendel, 1927: 76; Merz, 2001: 92; Merz & Blasco-Zumeta, 1995: 132; Norrbom et al., 1999: 202. Mate r i a l. Spain: Monegros, Pina-de-Negro, 13.08.1992, 1{ (Blasco-Zumeta) (Merz det. 1994 ) (SIZK).
Rhagoletis zernyi
Distribution. Spain. Host plants. Juniperus thurifera L. (Merz & Blasco-Zumeta, 1995) .
